
540 MONTHLY WEATHER REVIEW. OCTOBER, 1921 

burnin Onl a few weeks of dry weather, with the 
sun w31 in de zenith, and hence its rays essential1 
vertical, are suflicient to make the grasses drv enoug 
for ready combustion. In  northeastern Minnesota, 
where the annual precipitation is about the same as that 
in the llanos, namely, 750 to 1,000 mni., the rainy season 
occurs duri the summer months, with a priniwy 

Pet  during late October and November forest and 
prairie fires are not uncomnion. It is true that the 
pine trees invite fire, but the grasses are probabl iis 

succulent as those of the llanos and even these turn 
readily after a short dr season. 

light on the amount of rainfall, and the amount of 
rainfall so fw as it is known does not in itself seein to 
account for the vegetation. For the resent, and until 

season is due to the moisture carried inland by the 
northeast trades, encoura ed as it were, to enet.ra.te 

the Cordillera Oriental and the Euiana highlands, 
combined with local excessive heatin which induces 

of the area. The met season results froin a northerly 

E 

mLuimum in Y une and secondary niasinium in September. 

The vegetation of t i e llanos, therefore, t,hrows little 

observations through a series of ears ?I econie available, 
the assumption remains that t l e  j i  rainfall of the dry 

so considerable a distance, % y the trou h forme a between 

a lower pressure than that existing to t % e northeastward 

extension of the doldrums during June, July, and August. 
These, however, are probably not so effective as farther 
south, owin to the intensity of local convection, which 
may be s d c i e n t  to carry moisture to elevations of over 
15,000 feet where strong westerly winds of the up er 

condensation is accomplished. 
No mention is made in the literature, of a local 

mountain wind from the Cordillera Oriental correspond- 
in to the chinook of North America or the bora of t-he 

from differences in temperature between the crests o T bfriatic. It seems possible that a 1oca.l wind resultin 

mountains and the plains below might develop during 
the doldrum period, when convection is strong over the 
plains. -4n accumulation of cold air on the mountains 
iii sufficient masses could gain large momentum moving 
down the rather steep slopes and develop int,o evaporating 
winds of consequence. This would tend to counteract 
some of the recipitation which normall should fall in 

ation of the area might reveal the presence of such wmds. 
The question, then, of the cause of the apparent 

dryness of the llanos and the absence of trees in inter- 
stream areas must remain in the hypothetical stage. 
The statements here offered are presented as suggestions 
and possible bases for further inquiry. 

air circulation can carry the water vapor away be P ore 

quantity un 2 er the doldrum influence. h r t l i e r  explor- 

SOME 1LLUSTRATlVE TYPES OF LATIN-AMERKAN RAINFALL.’ 

By BEBNARD 0. WEITZ. 
[IVwhiiigtoi:. 1). C., Nov. 15,1921.1 
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The following is a discussion of a fe!v graphs showing the mont.lily 
distribution of rainfall at selected sta.tions in Latin .4merica. Thfse 
have been grouped as follows: 

1. Mexico, Central bmerica. and the West Indiee. 
3. Western coast of Youth America (,3 wctions). 
3. Northeastern South America and the basin of the .4mazon. 
4. Eastern Soiith America, Brazil, Argentina. Paraguay. and Uru- 

guay. 
INTRODUCTIOS. 

ared to supple- 

the precipitation 
in t,his REVIEW. 

I t  is of interest 
controls of Lat,in Anierica, not only on the mnual and 
seasonal distribut,ion of rainfall, but also the precipl i a- 
t,ion from month to month. 
- Twenty-fire represent.ative st.at,ions were seloct,ed, 
enibracing the various types of rainfall found t.h.rough- 
out the region. The effects of prevailing winds, shifting 
wind belts, mountains, and ocean currents is to produce 
a diversity of rainfall ty es. When we correlate t.ho 

climatic cont.rols nientioncd above, the explanation of 
t.he diserent types usually becomes apparent. The 
characterist?ic distribution and climatic factors affecting 
t,hese types are discussed. 

Nexaeo, Central A.mwTiea, and the West Zndies.-Over 
this entire area the most important of the recipitation 

winter maximum on windward coasts and mountains. 

geographic coordinates o P various localities with the 

controls is the northeast trade, with its c R nracteristic 

1 The re Y I‘ ion 01 this aper was begmi in connwtion with 3 nourse in “Climatw 
of the \For%‘’’ .mducted fy Prof. C. F. Brook.., at Clark University Summer School 
1Y21. 

a In order to get the longest normals conveniently av3llatk, the following were referred 
tu: 

( a  Hann’s Handbwh der Klhnatdugic Stiittgart lBWlB11 vola 2 and 3 
f b j  V m :  M~dCT8ciuag8U~rhd&71Issc mu ‘Sildamrrik)a, PPterm;?lss kitfeilu&i, Coths, 

1907. 
It is mogniz8d that the averages given are in iomc ass based on’dorl: rec:ords, but 

It Is obviom that.the essentisl charscteristics of longer rrcords, with respect to seasonal 
distribution of rainfall, would be the ssme. 

The southern partl however, especially the leeward 
shores (cf. Panama), is subject to the niidsummer con- 
vectional rains accompanying the northern position of 
t.he heat equator belt of ca.lms (doldrums). 

In most of Mesic0 the annual nunimum comes during 
the winter and early spring, the region being too far 
south to be affected much by the southern estensions of 
strong estra-tropical LOWS. The masimuin comes late 
in summer, the moisturo for these convectional rains 
conling from the Gulf of Mexico. Mexican rainfall ma 
be described as the marginal tropical type, the trade-be 9 t 
rains being affected b the migration of the equatorial 

of the sun. During this time the trades seem to strike 
the windward coast from a more easterly direct.ion than 
during the winter, when they blow from the northeast 
and have a drying influence. 

In  the West Indies the principal control is the north- 
east trade. Owing to the east-west trend of the nioun- 
tains in Cuba, Santo Domingo, and Porto Rico, the 
northern and eastern coasts are much moister than the 
southern coasts, and the monthly distribution on the 
windward side of the mountains is also more equable 
than on the lee side. The minimum occurs in February, 
with another secondary minimum in midsummer, when 
the trades are weakest. 

Over the Isthmus of Panama rains are fair1 heavy.‘ 

whole, two annual rainfall maxima, one in May and the 
second in October. The seasonal minimum occurs dur- 
ing the first three months, March usually being the driest 
month. The rains are, to a large extent, convective,5 
thunderstorms being frequent, especially over the Isth- 

rain belt with the nort Tl ward and southward movement 

Here we again find, consideriug the Canal k one as a 

~ - -  
3 R. Doc. Ward, I’limale, C. P. PutnamC Bons, 19C$-lQl8, pp. 84-85. 
4 F. D. Wlllson The clunatdogy and hydrology of the Panama Canal, RWeeding6 

6 H. G. cornttwaite, Panama kinmi ,  ~ 0 - m  vG%=n R ~ V I E W ,  ~ a y ,  1919, 
International En her ing Congress San Franclsco Calif. S 
47: 298-302 

t. 10-25 1815. 
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FIQ. 1.-Latin American rainfall types. 
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mus. A study of curves showing hourly distribution of 
rainfall at several stations shows most. of the rain falling 
in the afternoon, with the masimum at 3 p. m. 

Western coast of South L4mehea..-For the western 
coast of South America t-liree rainfall ty  es are pre- 
sented. The first is in the area comprised t y the region 
whose southern boundary is about 4" south latitude. 
and the northern boundary of which is t;he Istjhniiis of 
Panama. The region has a moderately heavy rainfall 
with a well-marked double maximum (Bogoh). The 
distribution is controlled by the oscillation of the equa- 
torial rain belt, the ninsima occurring when t,lie sun is 
near the zenith and the minima when the sun is fn.rthest 
north and south. 

The latitudes of the southeast trades dong the west 
coast have the second t,ype. This region est.ends from 
about 4" south to 30" south latitude and is essent.iallq- 
rainless. The winds from the east descend the west.ern 
slopes of the Andes as dry, hot winds, linving dropped 
all of their moisture on the east.ern slopes. More prera- 
lent still is a southerlye wind blowing arallel to t.he 

rent carries but a small amount. of moisture, and becomes 
drier still as it draws nearer the Equator. South of Mi-  
tude 30" the rainfall is controlled by the prevailing west- 
erlies. Here under the r6gime of these mositure-laden 
winds the annun.1 amounts are heavy. The northern part, 
(Valdivia) of t>his region has a well-marked maximum in 
June and July (winter) with the mnsimum of cyclones. 
!€'he southern part (Evangelistrt) does not have this maxi- 
mum, the distribution being fairly uniform throughout 
the year. The westerlies in these latitudes, popularly 
desi nated as the "roaring forties" and the "brnve west 

throughout the entire year. 
Northeastern Sowth America and the basin of the Ama.- 

zon.-The rainfall of this region is controlled by the trades 
and the seasonal shifting of the thermal equator. The 
monthly distribution of rainfall a t  Georgetown. Parnmn- 
ribo, and Cayenne is very similar, although t,he annual 
totd at Cayenne is lager, possibly, on account of its 
greater exposure to the northeast mnds. The maximum 
occurs during the spring with the mkximum monthly 
amount in May. 

Rainfall is plentiful t.hroughout the entire Amazon 
Basin. The prevailing winds in t.his region duriny the 

eater part of the year are from the east-northeast. 
K e s e  wmds are moist when they enter the region, and 
the forested Amazon being virtually at times an inland 
sea, the atmospheric moisture is maintained or increased 
by eva oration. The seasonal m&ximum t.lirougliout the 
centrafpart of the basin occurs about tl. month earlier 
than in northeastern Brazil and in the Guianas. It is 
interesting to note that the monthly distrihut.ion at  
Manaos is somewhat malogous to that a t  Cayenne. 

Eastern 8outh America, B r a d ,  Argentha, Ptzragiay. 
and Umt.guay.-The northern part of this region is under 
the dgime of the southeast trade. On-shore winds from 
the soutsheast and an elevated coast line ive Pernanibuco 
and stations in this region a heavy rainfa 4 1 with a primary 
maximum during the winter when the trades are strong- 

society 19w-351, pp 3.3-360 

coast. This wind blowing over the cool I; umboldt Cur- 

win % 5,'' ' bring a procession of frequent and severe storms 

_- 
e R. neC. Wnrd, Climnte of South Ameriea, Bulletin OJ the American Gcnprflphital 

~ ~ . b ~ . ~ a ~ , b i i ~ o i ~ , ~ . ~ . ~ u i n r . r n ~ ~ ~ r ~ ~ . ~ ! ~ : - ~ ! ~ : . . ~ :  : :-:.: 

est, and a secondary convectional maximum in summer 
when t.he doldrums are south. 

Sou t,hern Brazil (Sahara and Rio de Janeiro) , Bolivia, 
Paraguay, and the interior of Argentina are subject to a 
siimnier convectional niaxinium occurring when the dol- 
drums are farthest s0ut.h. 

-4s we reach t,he latitudes of t.he west.erlies along t.he 
Argentine 1itt.ord we find t,hhat the annual rainfall is well 
distrihiit.ec1 throonghout. the yew, March being somewhat 
more moist t,h*zn the ot,her mont,hs, and a suggestion of an 
mnunl niininium occurring during July. Over the est.11- 
ary of the Plate thunderstorms we fairly frequent cluring 
the wwnier senson, averaging about i per nionth during 
December 2nd January. 

Going westward from the Argentine coast there is a 
rapid tlecrcasc in t,he nnnunl rainfall, and the Provinces 
a t  the foot. of the eastern slope of the Andes (Sm Jum) 
are almost i1.s arid as t.ha.t pnrt of t.he west const in t,lie 
1a.titudes of t,he snut.lienst trade. 

'J'hc southrm tip of the continent. is wcll wntered on 
both r.oast,s. Two factors account for the moderate heavy 
precipitation of sou thmstern Patagonia, namely. the low- 
ering of the Andean cordiller:~,* and the freyuen t cyclonic 
st.ornis of these latitudes. 

The rrtphs and discussion presented herewith haw not 
coverec 7 t,he varied coinplesity of all rainfall ty es foiincl 
in Lntin ilrncrica. only t.lie most essential of t,fe raiuf:i.ll 
types have. !,een included and an attempt has l ~ ~ n  made 
to show some of t.hc climatic controls governing these 
types. 

RAINFALL MAP O F  SOUTH AFRICA. 

By J. R. I. 4 UlTON. 

[ Erccrpt.~ Irom a ape! prewnted IaIorc tha Royal Socit-.ty of Sou1.h h Crica, ( JCt. W, 1 W .  
Rrprintcd from .%Wtirt., London, Der. 16, 19X1, p. 522.1 

A conLribntion to the study of the rainfall map of. 
Afrirn. 

shown graphicnlly in 13 maps. The isohyets form a sys- 
tem wh1r.h inoves t.0 and fro across the Equator. fo lhyng 
the siin with R lag of a month or mofe. Corresponding 
with t,he geneml movements of the main isohyetal systmi 
are the winter rains of the southwest,, which advance 
inland as the summer rains retreat, and rice -iersa. The 
paper concludes with a short. bibliography of special 
studies of Sout,h A h a n  rain€all. 

Tho mont.lily and annual rainfalls for 
tions in South and East Africa nre given, and 

RAINFALL IN GUATEMALA AND SALVADOR IN THE YEARS 
1908 T O  1920.' 

By KARI A L ~ P P E R .  $. 

[Ahstrarted frrm Mctrcrolngischr Zeilschrifl, Scpt., 1X21, pp. 279-SI .I 

The author has made an attempt to bring together rtiid 
unify the cliniatologic,al data of the Tle ublics of Sitlvatlor 

disrupted meteorolo~ical work. The following table smi- 
marixes the availad'e rainfall records gathered together 
from various sources.-C. L. .df. 

ant1 Guatemala, in which countries t I) ie war prrictically 

- __ _ _  - . . - . - - --. .. _ _  - 
8 R. De(:. Wsrri, rlimale of South America, HdIcI i? i  16 Ihc Amriirnn Orogsphic 

.S'oriffy. lW?. 35352. 
1 R r p n f d l ' ; ~  d t a  Krpi th l ik ,  ii Guarrinuln und El Balmdor i n  dria Julrres IOOS his 13X 


